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ON THE COVER: 
Drilling to new depths of hot granite is progressing 
at the Laboratory’s Fenton Hill geothermal site, as 
the photograph by Bill Jack Rodgers makes clear. 
Four stories on the hot, dry rock program follow in 
this issue. 
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subjects 

review: 
7’hc Laboratory dcmonstrated for 

the first time ever that. technically, 
energy could be produced from hot, 
dry rock belieatti the earth’s surfacc. 
That was in 1977; today, round-the- 
clock drilling proceeds at the 
Fenton Hill site in theJemez Moun- 
tains as rcsearchers head toward 
15,000 feet down, about 5,000 more 
feet than the present underground 
reservoir. 
‘To report on the geothermal pro- 

gress, John Ahearne visited thc site 
and talked with Bob Itlendron, 
manager of the Jemez Mountains 
operr-ltion. Dannie Jones Harvey 
spoke with Mort Smith, one of three 
persons to originally advance thc 
concept o f  hot, dry rock power. The 
others in a series of stories this 
month arc hy Vic Hogsett. He spokc 
to visitors from ‘l’hailand, one of 
many countries expressing interest 
in the LASI, effort, and wrotc o f  a 
promising area in Arizona. . . 

Fifteen ycars ago, the LASL 
Cooperative lducation Program 
startcd out on a low key. Today, it 
cannot accept all of the under- 
graduates who  would like to “earn 
as they learn.” A story on the 
program, highlighting I’ivc stu- 
dents who are now here, begins on 
page 16. .. 

We have many colloquium 
spedkcrs here each year, and one 
recent talk is condensed on page 23. 
It deals with world poverty and 
malnutrition. , . 

nside back cover: 

15, 28 Among 
years ago our visitors 
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By John Ahearne 
All forms of geothermal energy 

development, not just hot dry rock, 
are unique in the economics of 
power generation. 

When utility company investors 
finance a more conventional 
generating plant, they can bring in 
the necessary fuel to produce elec- 
tricity during the life of the plant - 
coal, oil, uranium, natural gas. 

But in a geothermal-powered 
operation, the builders are, in 
essence, buying all of the fuel for the 
life of the plant right when the first 
borehole is begun and the first yard 
of concrete poured. 

Corporations are not likely to put 
up  millions of dollars for a power 
plant without being convinced that 
the geothermal “fuel” will be 
enough to last the 30-or-so-year life- 
span of the facility. 

In the hot dry rock brand of geo- 
thermal energy being pioneered by 
LASL’s Geosciences Division (G- 
Division), industry is waiting to be 
convinced. 

Los Alamos scientists and engin- 
eers have already shown that they 
can extract heat from the granite 
beds a couple of miles below north- 
ern New Mexico’s Jemez Moun- 
tains. 

With a new project at the Fenton 
Hill site there, they hope to prove 
that enough heat for enough time 
can be extracted to justify huge 
industry investment. 

From 10,000 to 13,000 feet 
In the first experiment, G-Divi- 

sion researchers drilled into 200- 
degree (Celsius) granite at 10,000 
feet where they hydraulically frac- 
tured an 8,000-square-meter, coin- 
shaped reservoir of rock. A second 
borehole was drilled to intersect the 
reservoir. 

Fenton Hill: 
drilling for energy 

at 13,000 feet 

It will take six months to complete 
the new drilling at Fenton Hill, where 
LASL plans to create a series of 
fractures in hot granite. 

Photos by Bill Jack Rodgers 



Heat was extracted from the rock 
by circulating pressurized water 
clown one hole, throiagh tlre i’escr- 
voir (where ticat i.s trailsferred io the 
water), back u p  the secontl holr, 
through a surl’acc hcat extr;tc:tion 
system, ancl back tlown the first 
hole. l ’he closed loop systerrr op- 
erated morn t.li;m 2,800 hours in  
1977 a r i d  11978, 

T h e  re~c~ irchcr~  lravc contiuusd 
to study the thcrrnal, chemical, arid 
mechanical propo-tics of the ovcwill 
system, but the successes of die 
cxperinient alrwtly have demon- 
strated thc scirritific feasibility of 
thc hot, dry rock c:oncept. 

7’11e new 1)roject will reach 
clccpcr into the earth, where tc:mp- 
craturcr; are hotter, create a series 
(railicr than one) of lractures, a ~ i d  
cx.perimcnt w i t h  methods of 
insuring tha t  hmt ex traction can be 
cons tan t and lrmg I 1 ivcd. 

1,A S 1- has con tractcd Rri nkor- 
kioff-Signal, a Denvcr-l)asctl rlrill- 
ing company, io bore into the tuff 
ancl granite under Fentori Hill more 
than 13,000 feet, wherr tempera- 
tiires rcach 250 dcgrccs Cels.ius. 

‘I’ho rnassive, portable ( 3  tlozcii 
tn.ic:ldoads o f  gmr), red, whitc, arid 
Idack “Rig 56” rixmblcs arid shakes 
arouird the clock drilling, in 30-foot 
scaions, about 100 fccr a day. 
Drilling costs ;ire $7,000 to $t4,000 
a clay. 

‘ l l c  torque o f  the r i g  Iialts only 
momentarily w1io.i thc finely cho- 
reographed crcw of roustabouts 
ixiovc!; quickly and delibcriitely 
amid the wriss.-(hick cables, taut 
chains, tubs of Ii.tbric;iting oil, arid 
dixr of Rig 56 t o  insert the ncxt. 30 
fcet of downhole pipc. 

711ic l,orcholc, 26 inches in riliarn- 
etcr at  the top tapming to l2%inchcs 
a t  thr bottom, will take six months 
to cornp1el.c. 

As in thc first closed loop syatern, 
the ticw projcoc will rccluire a 
sccond borchole intersccting die 
rcscrvoirs near the hase of the first. 
The sccotid borehole will be a re- 
drilling and exl.ension of onc of tlic 
existing holes. 

(C-  Division :.;cit:ntists cal(:iilatcxl 
that tlic distance bletween boreholes 
in tho  new project had to bc greater 
than in thc first cxperiment. 7’Im-e- 

The csncept of extracting energy from hot, 
dry rock was proven at Fenton Hill in 1977. 
Researchers are now going deeper, to 
13,000 feetJ $0 prove enough heat is 
available feir industria! enterprises. 
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Work proceeds at a sleadypacc, 24 hours a day, at Fenion Hill. Left, stacked 
pipes await tho drill rig. Above left, Dan Miles of Group G-9 inspects bore- 
hole samples Ahove right, site matmger Bob Hendron of Group G-4 is 
concerned wiiYr thermal stress cracking-caused by temperature changes. 

rerriovcrl by h he water,” he said. 
“Wirli ithi5 projec t, we will upgrx le  
tlic heat (r;inc,tcr r,ipabilitics by 
cooling tlic SIHC rounding roc k suf- 
iic iently io L~~LI’IC c-xtr.ii$ivr thcr lnal 
stresb c l i t (  king, 

“We expe( t that  a s  tlic initial 
surlac r of io( 1c the grmite 
will c o r ~ t i ~ i ~ t ,  oiwnirig crat ks back 
into hottcr i ~ g ~ i 0 1 - 1 5  ol thc. iork. ‘This 
will lct the wdter r.xt(mcl bark to the 
I I O I  rock inFtcncl ot w i t i n g  lor the 
Iiral to rontlric. 1 bat k tliroaiglr the 
~ o i  k to the w<uer,” he wid. 

A 4 t b  frorn t h t ~  primary goal of 
extr‘tc ling ciwigy I r o m  hot thy io&, 
thui~p~h, G-lb ivision will continlie 
111e wientific ,ind enginrrring stucl- 
ic!, ntxrssary t o  make the energy 

111, ccc)riorriic al, aiid 
cwvif oiimcnfaJ ly ,iccrytablr. 

Ccoc heniisiii y, gctrphysics, heat 
niid kluid llow tec l~nolop,y, rock 
rntthaii( s, stisriiology, a i d  mvi- 
ioriiiieritd C L I C L I \  <iir some of the 
\( krit if ic aritl cngiiieeriril: kiclds 

contributing to t tic overall siicccss 
of the project. 

I<vcri t l~c!  tc!chnology of deep 
drilling hac1 t o  he cxpandecl t o  
acc:orninod;itc 11itt special circum- 
stances o f  1.h~ project. For example, 
LASL had t o  contrart to have a 
unique clownhole turbine motor 
built t h a t  would withstand the high 
tc:rriper;itures. 1k)wnholc turbines 
arc iised for directional drilling. 

Goal is 5-10 MW source 
When the current projcct is com- 

pleted, said Mendron, the research- 
ers hope t o  haw a good criougli heat 
SoL1rc:c that could be capablc of 
supporting a 5-10 megawatt gen- 
erating plant (though G-Division 
will no1 bc building a production 
power plant). A facility that sizc 
coiild supply clcctricity to bctwecn 
5,000 and 10,000 people. 

“With trot dry rock, a 50-mega- 
watt plant seems lo hc a good eco- 
nomical sizc for a production facil- 
ity,” IIenclrori said. “That would 
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In thermal stress 
cra cking, temperature 
changes cause a 
network of fissures to 
branch out in the 
adjacent granite. 

probably mean the drillingof about 
10 deep holes with multiple reser- 
voirs. Such a plant would provide 
electricity to about 50,000 users. We 
already have demonstrated scien- 
tific feasibility, and with our work 
with the deeper holes, hotter tem- 
peratures, and improved downhole 
heat transfer, engineering and eco- 
nomic feasibility are not far 
behind.” 

The potential is there. The  
energy from a 40-cubic-mile block 
of hot granite equals the energy 
from about 12 billion barrels of oil 
- nearly the total energy used by 
the United States in a year. 

And the production of electricity 
is only one potential for hot dry 
rock. Researchers say that even 
lower temperature rock, for exam- 
ple, could be used for space heating, 
food processing, and manufacturing, 

The resource is huge. The  known 
environmental impact is negli- 
gible. The technology is being 
perfected. 

And even though investors may 
have t o  buy all of the “fuel” with 
the drilling of the boreholes, that 
may really be a benefit - they won’t 
have to buy any more. 

The drilling tower, as seen through part of the heat exchanger at Fenton Hill. 
A production plant to serve 50,000 users would require about 10 deep holes 
with multiple underground reservoirs. 
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LASL 
manages the 

national program 
(Editor’s note: to present some of 

the political and financial aspects 
of the Hot, Dry Rock Program, we 
interviewed Mort Smith of the Geo- 
sciences Division office. He is one of 
the three scientists who originally 
advanced the concept of hot, dry 
rock energy and received a patent 
for their work. Smith also managed 
the HDR program until 1976.) 

By Dannie Jones Harvey 

What are the duties and responsi- 
bilities of your new position? 

I am the deputy to Greg Nunz, 
who is the manager of the Hot Dry 
Rock Program. It’s his responsibil- 
ity to do the planning of the pro- 
gram, the coordination with Wash- 
ington, the Albuquerque Opera- 

tions Office, and other organiza- 
tions. In  his absence I perform those 
duties, and support him while he’s 
here. 
What is HDR? 

The Hot Dry Rock Program is a 
program to develop the methods, 
the equipment, and the instruments 
we need to extract heat directly from 
the hot dry rock in the earth’s crust 
in areas where the temperatures are 
high but there isn’t a natuqal pro- 
duction of steam or hot water. 
How is HDR used for power gen- 
eration? 

It’s used in the same way natural 
steam or hot water would be used, 
except that we introduce the water 
and recover i t  rather than extracting 
what is already there.. . we don’t 
expect to do anything special in the 
way of generating elecwicity . . , it’s 
the heat source rather than the 
power plant that’s different. 
What is the national program 
for HDR? 

The federal program is intended 
to expand the investigations we are 
already carrying out in the Los 
Alamos area to other parts of the 
country where the geologies are 
different and the techniques to ex- 
tract the heat may be different too. 
We have to learn to modify those 
techniques according to the local 
situation we encounter. 

‘If we are successful, 
perhaps the first small 
power plant will be 
operating by 7990. A 
plant needs high rock 
temperatures that can 
be reached 
economically, and the 
absence of hot water 
or steam.’ 

Photos by LeRoy N. Sanchez 
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enough reservoir so that we could 
supply heat at a useful rate for not 
less than 10 years and perhaps 
longer. 

Are there any problems with the 
new drilling such as environmental 
effects? 

We do foresee problems in devel- 
oping this new system - after all, 
we have so far developed only one. 
With regard to the environmental 
effects, this will be a completely 
contained system as is our present 
system, so we don’t expect any 
effects such as the liberation to the 
atmosphere or the surface waters of 
any undesirable gases or dissolved 
solids. The water will simply 
remain in the operating system; in 
fact, we’ll add to it rather than 
extract from it. . . . We don’t expect 
m y  subsidence, which could be a 
major problem if it occured. We are 
concerned about the possibility of 
triggering earthquakes and for that 
reason are continuing to be careful 
to stay away from active faults. 
However, we think that the earth- 
quake hazard is minimal, although 
it’s not zero. 
Are there any key companies that 
LASL is involved with at the 
present time? 

There is a good deal of interest in 
the project from a great many in- 
dustrial organizations. But in gen- 
eral, until we have demonstrated a 

‘For fiscal year 7980, 
the total budget is 
going to be very tight. 
It will go to experiments 
at Fenton Hill, and for 
the exploration of 
interesting areas 
across the US.  ’ 

large yseful system which would last 
a long time, they will be happy to 
let the U.S. government take the 
risks, and watch for the results. 
After a demonstration of the new 
system at Fenton Hill, we hope that 
there will be a more direct involve- 
ment of energy companies. 
How does DOE see HDR and how 
fully does it support the program? 

The  HDR project has been a 
major program of the AEC, ERDA, 
and DOE, in succession, in the geo- 
thermal area and in general we have 
had good support from them. Of 
course we have never had as much 
funding, or been able to afford as 
much manpower as we would like, 
but this is not peculiar to geother- 
mal energy; it’s typical of any R & D 
program. 
What is the situation on the pro- 
posal from Union Oil and the 
Public Service Company? 

As far as I am aware, the plans are 
firm for Union Oil and PNM to 
develop a 50 megawatt geothermal 
energy plant on the Baca location 
within the next few years. It will be 
a system based on the hot water that 
has been discovered in Union Oil 
wells west of Redondo Peak. The  
companies appear to have an ex- 
cellent supply of very hot water and 
it should be a successful operation. 

What does the budget look like for 
the next fiscal year? 

It doesn’t look particularly hope- 
ful. For the fiscal year 1980, we have 
been told that the, total budget for 
the Division of Geothermal Energy 
of the Department of Energy is 
going to be very tight, and that will 
be reflected in the funding we get. 
We don’t know any amounts yet, 
but we hope the Lord will look 
kindly on us and the present plans 
will be changed; but we don’t know 
that they will. 
Can you give a simple breakdown 
on how the money will be spent? 

A very large amount of it will go 
to the continued development of 
and experiments at Fenton Hill, 
particularly the completion of the 
new, deeper, hotter system. Else- 
where, however, we will be involved 
in the exploration of interesting 
areas across the United States that 
might be developed by HDR 
methods. 
How much would an HDR plant 
cost? 

The  cost will vary widely accord- 
ing to where you are, what kind of 
geology you are in, and what use is 

10 



t o  be madc of the lieat.. I .  I n  
gcncral, per kilowatt of iiisrallrtl 
generating (apao  ty (which io how 
you would estirrratc ii to1 clcc trical 
gencuation), wc' rxpec t the C - O ' ~ ~  of <I 

nperature hot, t l iy 
rock system t o  tie about equ,tl, wntll 
iogard t o  capital invc~trnent, to the 
r w t  01 a coal-ftrtd p h i i t ,  f o r  17xam1- 
p k  .- and thcwfore, considerably 
lrss expensive. than a riu~lear I)owtq 
plant. Further, wc ;is',iirnc that tlw 
mairrten;incc~ and thr operntinl; c o s t  
of ;I geothermnl system wotild trc 
quit(, low compared t o  the fuc.1 cust 
OX opciating ii coal-fired plant, and 
theiefore we e> pcc t, on illc basis of 
ihe be5t ccommic 51  tidies WP ( ari 
niakc. now, I hat the ccoiiorruc 
advantage woulcl be in  favor of gcw- 
thcwnal eveii wlicn coml)air.d t o  
coa 1. 
If HI9R becomes an alteriiative 
s o i m c  of energy, what e f k t  will 
the public set' on their uti l i ty  hills? 

W e  would h o p  t h t  theii utility 
bills would riot go up as lapidly ;is 
tliry would o tha  wise; wr (,innot 

Coni ernirig thc DlOE directive tl 
LASZ, will fintf a h K 1 a t i V C  s c m m  
of energy by the year 2000.. . does 
geotlicrmaP haw ;I large possibility 
in becoming this altermativc soorr-c.? 

WntIred. I th inl t  t h a t  the ~naloi  
nltcrnativvs we have r i ~ c  the usc o f  
coal 01 of geotlcicrinal cwcrgy ;it the 
I,nboratory. T h c  powbility of dr- 
vcloping rirrful geothet mal 
system here s t ~ x n ' ~  to be very f;ootl. 
We arc' planning, i I i  a touplc o f  
monlhs o r  as w o n  as a tlrillingiig is 
nvarlablc, to bcgiri it deep rxjdot,i- 
t o r y  hole in the l.,ibniaroiy ait*,i, 
and we iropc tcj find a supply of liot 
wcitci that will t)c .Ldcqu,itc t o  hvat 
t lw Enhoidtory arid pcrhaps even t o  
grncratc clectiic i i y  for i r .  If wcdon't 
find hot watei, we may try an HI9R 
sysrein to sup1)ly thr ricctls of t l ~  
I,aboi atoiy. 

6 laini tlli1L they wt)Llld P,O tlow11. 

'The possibility of 
developing a system 
at LASL seems very 
good. We are planning 
to begin a deep 
exploratory hole and 
hope to find hot water. 
If not, we may try an 
HDR system for the 
LabOrafQry. ' 
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Thai visitors 
plan geothermal 

electric station 
By Vic Hogsett 

As dollar dials on gas pumps spin 
faster, and gallon counters slow 
painfully, it is becoming increas- 
ingly obvious that the energy 
crunch has taken its toll. What is 
not so obvious is that the problem is 
worldwide. In response to these 
dwindling supplies of petroleum 
fuels, institutions such as the Los 
Alamos Scientific Laboratory 
(LASL) have taken on major 
commitments to develop alterna- 
tive energy sources. 

Firmly aware of thege factors, 
three citizens of Thailand recently 
toured the Los Alamos Scientific 
Laboratory with an eye toward 
development of alternate energy 
sources for their country. Specif- 
ically, they hoped to cull as much 
knowledge concerning the Federal 
Hot, Dry Rock Geothermal Energy 
Development Program as three 
weeks could permit. This program 
is managed for the Department of 
Energy (DOE) by LASL. 

Once Chai-Asa Bhotirungsiya- 
korn (Asa), Tavisakdi Raming- 

wong (Tavi), and Amnuaychai 
Thienprasert (Chai) have compiled 
the desired information, they plan 
to develop a master plan for an 
electricity-producing geothermal 
station. Then, as Tavi said, “We 
will try to receive funding from our 
government to develop a working 
plant. First we have to prove such 
stations will work in our country.” 

Electricity demand up 
Located between Burma and 

Cambodia .in southeastern Asia, 
Thailand comprises an area of 
about 198,000 square miles, rough- 
ly the size of Colorado and Utah 
combined. The  country’s popula- 
tion of about 45 million receives 60 
per cent of its electricity from the 
United Nations-coordinated Mae- 
kont hydroelectric project, located 
in neighboring Laos. The rest of 
Thailand’s electricity comes from 
oil- or coal-fired generating stations 
located within its own boundaries. 
All together, the country uses about 
3,000 megawatts per day (MW/day) 
of electricity. 

Asa, who is with the Electricity 

Thailand could ideally foster geothermal 
development. There are about 60 hot springs 
in the country, and five proposed sites have 
been loca ted, 

Generating Authority of Thailand, 
said this figure should increase by 
another 1,600 MW/day by 1984. He 
explained there are enough proven 
reserves of lignite coal to provide, 
after development, another 700 
MW/day beginning in 1980. 

“In 1977, my country began the 
development of natural gas re- 
serves,” Asa said. “By 1984, we 
should be producing an additiona 

plants. We have proven reserves of 
natural gas located offshore in the 
Gulf of Thailand to provide power 
on these levels for 40 years.” 

But, as he quickly pointed out, 
consumption will rise rapidly 
along with the country’s planned 
industrial development. 

“We can’t ensure that this will be 
enough electricity to meet future 
needs,” Asa concluded. 

Tavi, who is an assistant profes- 
sor of geological sciences at the 
Chiang Mai University, agreed and 
added, “For this reason we are try- 
ing to have some nonconventional 
energy sources. Our first, and  best, 
possibility is geothermal develop- 
men t. ” 

He said his country would con- 
sider the use of nuclear power 
plants but added that the inter- 
national political situation would 
not allow such development. 

According to Tavi, Thailand 
could ideally foster geothermal 
development. “We have about 60 
hot springs, mostly in the north- 
east and south, but many located 
throughout Thailand,” he said. 
“Our study is currently concentrat- 
ed in the northern portion of our 
country. In these areas we have 
located five proposed sites exhibit- 
ing a high potential for geothermal 
power. From these five we will 
narrow our study to three.” 

Tavi agreed that the subsurface 
temperatures in these delineated 
areas reach higher than 180 degrees 
C, providing what he calls a “high 
potential for geothermal power 
sources.” He said much of the heat 
source rock in northern Thailand is 
granite with a geothermal gradient 
from 30 to 70 degrees C per kilo- 
meter of depth. 

“We feel we can have such energy 

900 MW/day from natural gas-fire d 
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Photo by Vic Hogseit 

Two of the three Thhni visitor:; who carrie to visit 1 ASL last morttli are Tavisakdi Rarningwong, left, and Chai-Asa 
Rhotiriingsiyahc7m, better knowri locally as' 7 uviand Asa, rmpectively. Along with Amnuaychai Thienprasert (Chai), 
they studied ~ I J C  Federal Hot, Dry Flock (;sothertnal Energy llevelopment Program arid hope to help develop a 
geothermal system for theii counlr y. Asa and ravi loi/red n7;;rny of the Laboratory's alternnie energyprograms; Chai 
unfortunately was confined io !he local hospital w/lh id perforated appendix. The trio adopted Americanized nick- 
names for tho benefit of ther I os Alntnos friends. 

~ 

'We will try to receive 
funding. e e first we will 
have to prove such 
stations will work in 
our country. ' 



Z IC, hu I I ~ c t  1 t 1 ia t i* rr acldi tiona I 
7’hai stiitly g i o i i p  might visit Great 
1:rrtairi t o  I)r 1,iicfrd on ail  English 
study corirrrned with h;irnc4ng 
tllc cncigy in beil iitlcs. 

“Depciidiiig on what iu found 
olut,’’ we loresee this erncrgy might 
IEP an atltlirion,” hc said. “Actually 
VW atc t ivi i ig  to catch up on all the 
allcinatiw cncigy soiir~es that 

Coopet atiori appears to he the 
war( Iiwortl of tlir ’1*1121i trio’s rnis- 
s ~ c m .  ‘1 Iiey were Iicrc, iiiot <is rcpr+ 
scwiativcc, rrl t lw ‘I‘hai !;ovcrriment, 
but  a s  ropic~ccni;1iivcs 01 three ‘l’hai 
i i i ~~ l i i i i t i o i i s  conceincd with gco- 

i m c  ec , I K K ~  encrgy developnicmt. 
lirir t r t p  abioiitl  wasp not jus t  io 

imi  I.abor,itoiy, h i t  t o  New Mexico 
St,~tc Uuiivrisity; the Ncw Mexico 
iiic,tirutt, ol Mining and ’Iechnol- 
ogy; then 1Jnited Staics C;eologir<il 
Survey ol t irc in Menlo Park, Calif.; 
IJiiiori Oil, !$anta Ros;~, Calif.; and 
io  scvcr,il gcothcr mal power sta- 
tions in olwr;ition iii Japan. 

I”uriding loi iYic traiiiiiig mission 
vm’l ptovxded by the lJnited 
r\d;icior~s-i*ptrnsoierl Cornmittce for 
Co.ordiri,ition of Joint Proq>ccting 
ftn Mixiclr,11 Kr*soui( cs in Alia11 
0 1  tshor e Arc%, or C:<:oP. 

]In shor t  , (luitc a ft-w national and 
i titer rialit )rial irrstitutions had to 
cooi(lin<iic* Iii oxdcr to make tlicir 
ttip ~)ossilde.  The cooriliriation was 
ckpcncicrit upon cooy)c-iation and 
what A w  alled, “‘l’kic hisiory of the 
vcry good iclationsliil) our ccmn- 
tiies enj(iy.” 

ravi a i d  Asa agreed that t h y  
ccstainly apprrciatcd the ctfott. 

“We ri t c very pleased LO be liere; 
plrascd witli the p-ople  and the 

to iiiloi mation,” Asa said. 
Geost iences ilivisron hcrc lias 
e s p ~  id ly  Biclplul.” 

IIr a c l t h d  that if funding ran lx: 
w c  111 ecl, mothcr  gioup of ‘Thai 
experts vvoirltl bc scnt to IASX, to 

study other energy programs. 
“Wr think there is a lot to be 

learned in Los Alamos,” he said. 
‘l’avi ;igrcecl and added, “We are 
surprised at. the large reservoir of 
knowledge at thc Los Alamos 
Scicn tif ic Laboratory. ” 

Orip other indicated clement oI 
surprise was the friendly attitude of 
thc L.os Alamos community, in 
general. 

“Peoplc rnct on the strcqts here 
have hccn Sriendly, and very hap- 
py,” Rsa said.. Hc added that thc 
ailing C h i  had lound a similar 
situation at the hospital, where his 
appcndix was removed. 

‘‘He hi13  been vcry irripressed with 
the doctors and nurses at the lios- 
pital,” said Asa. “He said he felt the 
staff was o f  the highest caliber.” 

’1 4 



LASL photo{;raphers took s t ~ r ; i l  awards ill hi* 20th atiriuirl lntlustrkl l’hotographers o f  

M I  Jack llotlgcrs rereivctl Ist, 211d, arid 3rd for 1)est oiii-~hc-job Wick and white for 

Eric: Jolinson, ISD-7, took 2nd in off-die-jol, color for “Amber Vciits.” 
Slicila Satkowski, ISl:)-7, 1st iti calix slicks for “G~assterihiq; Gt.” 
Matt O’Kecfe, rctirecl from LAX. ,  ret-cived l’hotographcrs Choice for “A Vision in the Sky.” 
LrKoy N. Sarrchrz, PIJH-1,  1st yilacc iri ori-tJlc-jol) color for “L.oailiiig Carbide Pellets.” 
Fred Rick, 1511-7, 3rd p1;ic.e iri t m - t  he-job cdoI for “Vrrifyirig the Aligtinrrtit.” 
#)on Macllrytle, :(SI)-7, 3rd plarc iti off-the-job color for “Roots.” 
Not shown ai(’ Rudy X)uran, ISU-’7, 3rd pl;icc in c:olor slides for “Narrreless ( lat~yori ,  LJtah;” 

xntl IIcnry Ortc,g;i, ISII-7, 2nd p1;ice iii on-ihr:-jolr color  for “Pnlsing I.ascr neams” and best 
of Show, “1Lasr.r ;rrid the I ,amp." 

l’liotos on this page by I.eKoy N. SiiiicIic~~ cxtcpt for his OYVII, titkeri by ,Johri I’lower. 

the Soutliwost &iiCerciice, hcltl April 19-20 irr S;mtii Fr. Clorkwisc, horn top left: 

“IHelpirig I-I;tntl~,” “Tic Window,” m d  “‘1’WO.” 



Photos by John Flower 

"If I could have had a work experience relevant to my major for three or six 
months when I was going to school, it would have been invaluable." - 
Robert Anderson, co-op program administrator. 

A program 

sells itself 
that nearly 

By Jeff Pederson 
Mary Ann Beckett spends half her 

time traveling to and working in 
Washington, D.C. Barry Brown 
helps analyze data from an experi- 
ment at the Nevada Test Site. Phil- 
lip Chidester studies sulphur com- 
pounds in an environment-related 
project. Robert Hayes spends much 
of his time outdoors, tracking local 
elk. Casilda Trujillo works with 
uranium recovery in a chemical 
plant. 

These five persons, all under- 
graduates at New Mexico State 
University, are spending two semes- 
ters each at Los Alamos Scientific 
Laboratory. They are gaining on- 
the-job experience that should 
benefit them when they return to 
the classroom, and when they in- 
evitably look for career-oriented 
work. 

When the Cooperative Education 
Program began on a limited basis in 
1964, only two chemical engin- 
eering students were selected to 
work for alternating half-year 
periods in Group CMB-8. The next 
year, four students came here. Now, 
Los Alamos is a part time home to 
14 students each semester, and the 
Laboratory must turn away many 
students who would like to par- 
ticipa te. 

Part of the interest stems from the 
pay. Freshmen earn $685 a month, 
sophomores $740, juniors $820, and 
seniors $910. 

The other reason for success is a 
program that nearly sells itself. 
Undergraduates can prepare €or 
jobs related to mathematics, engin- 
eering, and the physical sciences, 
while they determine whether their 
chosen fields are really theones that 
interest them. Educational institu- 
tions can evaluate the relevancy of 
the courses offered in an ever- 
changing technological environ- 
ment. 

Laboratory groups work with the 
Personnel Department and give the 
word when they have a co-op open- 
ing. Personnel calls the appropriate 
co-op coordinator at state cam- 
puses, said Robert Albertson, who 
administers the program with aid 
from Vicki Kristal. Referrals then 
come either from university appli- 
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‘Phis is by far the best w,inicd h ; ~ d  ( hoscii soin(~one clsr, ’ro 
I workcd in Group WX-I cluririg 

~ ~ I O W K I  w o i k s  with ciara analysis ‘They give you a job 

Mary Ann Clvckett freyiiently travels to the Washington, D.C. area to gather 
ciala foor rion pawcr reactor reviews being done by LASL. She works in 
C;ror/p WX-  H and ;ilso works with licensee documents. 
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“Everyone is really good about 
showing me things, and they are 
patient,” Brown said of his co- 
workers. “They give you a job, and 
tell you to go after it. Everything’s a 
surprise, in a way, because I haven’t 
had that much schooling yet.” 

He likes the LASL co-op pro- 
gram, but reflected, “It depends 
whether a student wants to get 
through right away, or take the time ‘Employers are Often 

- -  

/ookina for r>eor>/e with for a co-op spot.. It often means 
U three extra semesters.” 

Brown, who is helping to cali- 
brate a gas gun’s effect on stretch 
wires used in tests at Nevada, ex- 
pressed one remaining wish: “I’d 

two years’ experience- 
This gives you quite 
a boost. ’ 

iike to get out to the Test Site.” 

Phillip Chidester 
A junior majoring in chemical 

engineering, Phi l l ip  Chidester 
spoke at school with an education 
counselor who suggested he try Los 
Alamos. Chidester had relatives 
here, but had never toured any tech- 
nical areas. 

During his first six-month stay, 
he worked with a uranium enrich- 
ment plant at DP West. “It was kind 
of scary at first,” he recalled. “I was 
ignorant of radioactivity before. I 
thought I was in somedanger, until 
I learned more. New Mexico State 
has a radiochemistry class, but I 
hadn’t taken it.” 

Now, in his second Los Alamos 

Barry Brown, in Group WX-1, helps analyze data from pressure cells that have come from the Nevada Test Site. Pari 
of the work involves calibrafion of a gas gun’s effect on stretch wires. 
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Ro’wcrt Hayes 
knt)ert llaycs, a senior, is tn;i,tor- 

ing in wiltllifr, science. 1Ic also is a 
rctirckl Air Force master sei’geant 
with more ttmn 21 ycars of military 
scrvice behind him. 

“At Statc, t1ic.y put out atiriounc(:- 
rneiits for api)lic:aiits,” lie s a i d  “1 
talkctl with my ;idvisor and lic r r i c r i -  
tioncd the 1,RSl .  elk study. I lracl an  
Air Forcc back!;roirirtl in t:ler:tron- 
ics, and the study relics on tele- 
mctrics, so 1 applied.” 

liiaycs spcnclx most o f  his tirnc 
tracking the elk l i e r d  that frcquents 
1 ,A!GI, and rivarby l a n d s  (soc ’l‘he 
Atom, Urc:cin1>rr, 1978). 'Tilt! 
oiltiloor. life sliits him finc, since! tie 
“grow up hiinling and fishing.” 

‘1~’o plot elk. positions, and lirlp 
tlctcmrinc whcrc tlicy (‘an live C O m -  

Eortiibly in ilitiir environment ; ~ n d  
w i h  adjaccnt humans, I Iaycs uses a 
tclernotric: rcc:civcr. This clr~coclcs 
signals sont f rom collars on elk iliat 
Iiavct been previously tagged. 

‘‘It’s n o t  all that c:nrnplicatcd,” 
said Iktyes. “llut it’s liard f ry ing  10 
follow them.” Group 11-12 rcsm-ts 
to :;nowunot)iles, Eour-wlieel-tl.(.ivc 
vohic:les, aircraft, and the indis- 
pcn!iable hurnau f o o t .  

1kfor.e he lcjCt the Air lTort:e, 1 Iaycs 
talked over hi:; future with lik wife. 
H e  decicled cm a wildlifc science 
c:arccr, iInd htrpcis for a licld 
pos i tioii with a governmeu t agency, 
sucli ; i s  the 17.S. Fish and Wildlife 
Service. Privatct c:ouni)anies, w i t h  
their requirements to file envirorr- 

Phillip Chidestcr decompose:; samples of sulphur dioxide in Group CMB-8 
ir i  r:nvironmerrt-relaled tests. In his first semester at Los Alamos, he worked 
in a uranium ervichment plant. 

VVhet7 the Cooperative Education Program 
began in 1964, only two students were 
selected Po work here. Now, 14 are residents 
each sc;riester, and many more must be 
tcsrrsed mvay. 
____I_ I_ _I___. __ --I-_ 
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h’obert Hayos, Group t i-12, tracks elk with a telemetric receiver that 
dec:odes signals sen! from collars on tagged aninmls. Retired horn more 
tlienri 21 years h the Air Force, he is beginning a new career. 
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Casilda Trujillo hadn’t worked with 
iirariium befoic; at Group CX413.4, 
she now help:; /-t!cover the elr:mc?nt 
f rom scmp piojects. She will have 
research and In,bnratory position:;, 
rcqicctively, in the program. 

LASL 
‘I‘hestr undcrgraduatcs are 

currently enrolled in LRSL!’s 
co-op program: 

IJniversity of New Mexico 
Gurnther lkiumbartncr, EI-7 
JefE Ihtchell, El-7 

Steplien Rose, CIX-9 
Mark 1-1.. Smith, WX-8 
Peter Slromberg, Q-11 
New Mexico State University 

Mary Ann lkckett, WX-8 
Barry Brown, WX-1 
Phillip Chidester, CMB-8 
’Timothy E’armcr, WX-7 

Paul Littleton, WX-8 
Cas i 1 da T r  u,i i I lo, CM 13 - 8 
Duane Vigil, WX-7 
Eastern New Mexico Univeixity 
Johnny Collins, C-3 
Mari IkBruin, E D - 4  
Ricardo Garza, ISD-4 
Bobbie Russell, C-3 

Paul H;ibholz, .G-3 

Mark D. Bcckctt, Q-11 

Robert W. Flayes, EX-12 

New Mexico Pnstitutc 
of Mining and Technollogy 

James E. Kice, 11-8 
Charlenc Wardlow, H-8 

New Mexico Highlands 
University 

Urrnda Vigil, 1 I- 1 1 
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Short subjects 
May 1, 13 journalists and press- 

related persons visited LASL in a 
tour sponsored by the non-profit 
Friendship Ambassadors Founda- 
tion. They were from Nepal, Mauri- 
tania,  the Philippines,  Sierra 
Leone, Tanzania, the Sudan, Fiji 
Islands, Brazil, Papua New Guinea, 
the Soviet Union, Nigeria, and 
Ghana. The  visitors’ coast-to-coast 
tour involved discussions with 
American journalists, energy ex- 
perts, and political figures. 

* # #  

The Supply and Property (SP) 
Department here has earned a 
special commendation from the 
Department of Energy. Kenneth 
Braziel, Los Alamos Area manager, 
said the Laboratory made an “excel- 
lent” showing in a review of its 
procurement activities. In March, 
commercial contracts accounted for 
expenditures of $10.4 million, of 
which $5.4 million was in contracts 
for more than $25,000. 

* # #  

Three films produced by LASL’s 
motion picture and television 
group (ISD-9) have been selected to 
receive CINE Golden Eagle certifi- 
cates. The  awards are by the 
Council on International Non- 
theatrical Events, and they allow 
the films to be placed in interna- 
tional competition as representa- 
tive of the best of American films. 
The  films are “Infinity’s Child,” on 
the subject of computer graphics; 
“The Search for Understanding,” 
dealing with the meson physics 
facility at Los Alamos; and “Elec- 
tronic Tagging of Livestock,” 
which traces the use of subdermal 
transponders and readout devices 
used in animal identification. 
These and other films are available 
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for loan; they are unclassified and 
may be borrowed from the LASL 
Classified Report Library. 

* # *  

A Speakers Bureau of qualified 
scientists and administrators has 
been established at LASL. The  goal 
is to fulfill requests from other 
institutions for guest lecturers on 
Laboratory research and technolo- 
gy. The bureau is administered by 
the LASL Public Relations Depart- 
ment. A handbook will soon be 
available to explain the bureau’s 
services and to list major LASL 
programs. Some current topics 
include biological research, com- 
puters, environmental programs, 
geosciences, inertial confinement 
fusion, laser technology, nuclear 
chemistry, reactor technology, solar 
energy, nuclear physics, space 
physics, and weapons. 

# * #  

Louis Rosen, leader of the 
Medium Energy Physics (MP) 
Division, has been named vice 
chairman of the American Physical 
Society’s Panel on Public Affairs. 
He will hold that post for a year, 
after which he will become the 
panel’s chairman. The  purpose of 
the panel, he said, is to respond to 
requests from state and federal 
agencies on technical problems that 
face the nation. Rosen was also the 
guest speaker May 12 at the Univer- 
sity of New Mexico Health convo- 
cation, held for 300 graduates in 
health service disciplines. His topic 
was, “The Limits of Science and 
Technology in Health Care Deliv- 
ery.” The  same day, Rosen was one 
of three persons given honorary 
degrees by the University. The  
honorary doctor of science recogni- 
tion was for his contributions to 

atomic research in many facets. He 
leads the division that operates the, 
Los Alamos Clinton P. Anderson 
Meson Physics Facility here. 

# * *  

Two persons who were closely 
tied for years with LASL received 
honorary doctorates May 13 from 
the College of Santa Fe. Dorothy S. 
McKibbin managed the LASL 
Santa Fe office from 1943 to 1963, 
and was one of the Laboratory’s 
first employees. From her office on 
East Palace Avenue in Santa Fe, she 
was the first contact for the scien- 
tists, technicians, and military 
personnel en route to the secret 
“Project Y.” She later managed an 
information program for LASL 
employees living in S,anta Fe. The  
other recipient is Harold M. 
Agnew, former Director, who went 
to General Atomic Corporation as 
its president in March of this year. 
He joined LASL in 1943, after 
having worked on the first atomic 
pile with Enrico Fermi’s team in 
Chicago in 1942. Agnew flew as 
scientific advisor on the Hiroshima 
strike and went on to a variety of 
LASL positions, culminating in 
the directorship, which he held 
from 1970 to 1979. 

# * *  

An error in the May, 1979 issue of 
The  Atom attributed photographs 
from the “Custom Electronics” 
story to Bill Jack Rodgers. The 
photos were actually taken by 
LeRoy N. Sanchez; they accom- 
panied Charlie Mitchell’s story on 
Group E-2. 

# * *  



Photo by Bill Jack Rodger6 

Woiman: escape to other problem 

A noted sanitary cngiricer irrvikd 
a I ASL col lquiuni  am1icmc:c to 
escapc with hiin f r o m  thc usixal 
problcrris which confront theni t o  
tho lmhlrms confronting 2 hillioii 
of tIrr world’s population. 

hlwl Wolmari, Johiis 1 lopkin:; 
LJnivorsit y ,  said has spent much 
o f  his life tlcalirrg with the prob- 
lems,, usually iicalth related, o f  thc 
populations o f  1ci;s r1evc:iiopetI 
countries. He brgan his ciirrcr iri 
1913. 

“3l1e  crmt ~ , f  civilization ii; very 
thin in  tbosc ( Lcs:; tlevclopct-i) coun- 
tries irivolvirig approxiruarely 2 
ki 11 ici 1.1 pcop I c, ’ ’ Wol ma r i s a  id. 
“’li‘his is ;I pcqmlatioxi half st;irvctl, 
half c~loihcd, hadf shcltcrcd, tlillf 
dead. This  is a generality, hut like 
all gencriilitici i t  is partly tri.xc.” 

In giving his  mlk, erititlecl “Fm- 
$angered Spccios,: ’L’lrc Other  T w o  
Billion Pcoplc,” Wolrrian pointed 
w i t  thai ol‘ten ‘we arc cont.erncd 
wit 11 siiv in 5; such er I d a ng crecl 
species as the small darter fish, or 
p ro lcc t ing  o u r  ctriviroiinient 
through such ;ic:tions as banning 
DD’I’. 

“I liavc. a [ieculiar reuponsibility 
01 IC( overing ihc seiisc 01  equilib- 

to w h i t  is xn danger,” hc 
o illustrate his point he 

atLdtd thnt tlierc rare about 100 
rriillion known (ascs of m,ilaria in 
the world, wrnc of them iti the 
Urii tctl Stdteir. Iianrring nlPT has 
i rcc  reslwl thr Inorbitity and n1o1 tal- 
ity ~dt(’s, cluc t o  malaria, within the 
p o p L i L i t  ion ol the lcsc dtweloped 
countries. Siric c D I Y T  was Lannccl, 
the World Ikaltli Orgarti~dtiori has 
cwnmincd nearly 1,400 iubstitutes 
i o  1)I)’l‘ with xio  su(ccs\. 

“Wc forge1 that I )I )1‘  t-iau saved 
irme lives than aiiythirig the EPA 
h < I S  bonc~,” Ill’ ~onclrldcd. 

Wolrnari offmd an “mdtix for thc 
physxtal quality o f  life” which he 
m d  1 4 ,  ( o m p s c d  01 t l i r (x  para- 
meters: life c.xpcctancy , i t  birth, 
infant mortality, arid literLit y. 

I le offrrcd rliiantiiative examples 
ol ~ K I  qucdiiiriltive 1)ararncters. He 
 id the lilc r’xp(x tmcy in most of 
L J W  h w  dcvcloptd countrics is often 
Ivsa r h m  hall cirii  own, turieritly 
.il)out ‘12 yeairs. 1 he infant rnoi tality 
I , I I C  within tlic population of 2 
billion is nbout !IO nxilliori pel yedr. 

I his high r a ~ c  01 de,ith\ among 
youth le\s t l i m  5 yc‘irs old is caused 
clrivlly by rnnliiixti itiori, lie added. 

“lvrryone is half 5tarved 111 thcse 
trwntrrcs; a !;UC~II many die, thild- 
1 v i i  par t i c  ularly,” Wolmm said. 
lkitq; undciiioiiii~li~d Icnvrs these 
p t ~ o p 1 ~  pai III iilai ly suscqitiBlc to 

u s  diw‘rtes. Speaking 01 
hr alildrd, “’lhesc 2 billion 

peoplr havc \orricrhing ol every- 
thing.” ’1 hcse sorts of things leave 
“young rhiltlr en rv( ipicritr, of every 
kiiowic parasitic organism I hac may 
cxi:,t ” IIc wid t h e r ~  are ahoiit 800 
11 iil i i on pccq )le w i I 11 11 o o k w  or rn ; 
400 rnillion suffciing trom tia- 
( honia, L ~ I U S ( ~  by flies harbored in 
tlic ryes of slwping young; 250 
i~ i i l l i on  with sc histosomiasis, 
pslswd to l i ~ i i ~ i a ~ i s  Fiom srinils ton- 
t,iiried in irrigation water; and 40 
iirillicsn 3uffcniKig- lront oncliocer- 
t I ~ I S ~ T ,  iivcn blindnrss. Elk added 
t l ia t  in tht. coiintries zrflec tcd by 
oii(hocerci;i”u~r, peoplc in thrit 
twcntm art’ (artsidered thc cldeis. 

C:oricernitig the literacy rate of 
the Jess clevc.1opc.d I cuuntries, 

Wolman said it is rare for tlic young 
of the 2 billion to make it. to the 4th 
or 5th grades. Tied to the literacy 
rate, arid itself a good indicator of 
the quality of life, is the per-capita 
income of some of these nations. He 
said i t  is often as low as $100 per 
year. 

He said another major cause of 
problems within these countries is 
thc lack of planned families. But, he 
said, “This is one of the easy oties.” 
Many of these countries have ti 
lowcr birthrate than the United 

“What do we do about all of 
this?” h e  asked. Aside from encour- 
aging plariried parenthood, he said 
reporting and statistical gathering 
must. he bolstered. Wolman said he 
a s  ked s c v e r a 1 know 1 ed g e a I) 1 c 
people in India how many villages 
t1ic:rc are iri the country. He was 
given answers from 500,000 to 
900,000. IIe hinted that if these 
people didn’t know how many 
villages tlierc are in tlic country, 
they couldn’t know the extent of 
disease and malnutrition. 

A third solution could he found 
in immunology, he said. 

“There is hope that a vaccine will 
be made available for malaria and 
this good old disease, schistosomia- 
sis (which he called one of our 
greatest plagues),” Wolrrian said. 
“ ’ ~ h r r c  have been greal strides made 
in the field of immunology. 

“There is no universal approach 
to the problem, however,” Wolman 
concluded. 

Wolniaii has been active in 
studies coricerned with public 
health, sanitation, and the environ- 
ment since 1913 when he began 
work with the U.S. Public Health 
Service  OH^ studies of stream pollu- 
tion in, the I’otomac: River. Since 
then, he has been ;I consultant or 
member of over 50 national and 
international boards, commissions, 
or universities concerned with 
environmcntal impact, health, and 
sanitation studies. I-Tc has been an 
active member of the Advisory 
Committee on Reactor Safeguards, 
and the World Health Organiza- 
tion. He  is a member of the Acad- 
emy of Engineering. 

- Vic Hogsett 
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IO, 15, 20 years ago 
20 years ago 

Tenth county anniversary 
Ten years ago this month, June 

10, 1949, Gov. Thomas Mabry 
signed a bill establishing Los 
Alamos as the state’s newest and 
smallest county. The bill set aside a 
previous state ruling that prohibit- 
ed persons living on government 
land from voting. Later, in 1955, 
lawmakers made Los Alamos a 
Class H instead of a sixth-class 
county. That gave The  Hill, the 
only Class H county in the state, 
senatorial representation in Santa 
Fe. Population in Los Alamos is 
now 13,200. 

Commuter bus for NTS 
Daily bus service between Las 

Vegas and Jackass Flats at the 
Nevada Test Site has started for 
Laboratory employees. Operated by 
EGBeG, the bus leaves Las Vegas at 6 
a.m. and arrives at .NTS shortly 
before 8 a.m. Commuters arrive 
back in Las Vegas about 6:30 p.m. 
The  bus has air conditioning and 
reclining seats. An enterprising 
traveler is providing coffee and rolls 
en route at a dime a head. 

A royal welcome 
Three weeks of preparation pre- 

ceded the visit of King Baudouin of 
the Belgians. He arrived 20 minutes 
early, so there was a maddash by the 
press, American and Belgian, from 
a press conference to the airport just 
as the fleet of Carco planes touched 
down. Another tour visitor was 
Gov. John Burroughs, seeing the 
Laboratory for the first time. 

15 years ago 
Weirdest wires in town 

For 12 years, civil engineer Walt 
Humphrey of Zia has helped to 
locate buried metal as new con- 
struction takes place in Los 
Alamos. His detectors are two metal 
wires, bent into “L” shapes. When 
the wires turn in his hands and the 
ends point at each other, this is his 
signal. The  strange thing is, he’s 
almost always right. The men with 
whom he works attest to his record 
of success. 

New national park? 
A bill to establish a new national 

park is being co-sponsored by Sen. 
Edwin Mechem (R-NM) and Sen. 
Clinton P. Andersbn (D-NM). The  
plan would combine 3 1,000 acres of 
private land in the Baca Grant with 
30,000 acres from the existing 
Bandelier National Monument. 
Owners of the 100,000 acre ranch, 
however, have already turned down 
an offer of $6.5 million, said James 
P. Dunigan of Abilene, Texas. 

No White Rock airport 
A proposal for a White Rock air- 

port has been unanimously rejected 
by the county planning commis- 
sion. An additional request by the 
Los Alamos Aeronautical Associa- 
tion, however, will be presented at 
the next meeting, and will cover 
expansion of the present runway in 
Los Alamos. 

Culled from past issues of the 
LASL Community Neus ,  the 

Los Alamos Monitor, 
and The Atom. 

10 years ago 
Return to Bikini 

In  the spring of 1946, the people 
of Bikini Atoll sailed into exile, 
leaving their lovely islands for use 
by the United States as a nuclear 
testing site, Last August, their 
dreams of return ended when 
President Lyndon Johnson an- 
nounced their homeland was once 
again safe for human habitation; 
testing ended in 1958. Cleanup is 
now underway, at a total estimated 
cost of $3 million. An estimated 530 
persons have land rights on Bikini 
and 330 of them now live on Kili. 

Airglow and cosmic ray mission 
A LASL team conducted an air- 

glow and cosmic ray mission on a 
series of flights from Sidney, Aus- 
tralia, last month. Data gathered on 
cosmic rays and airglow - a faint 
atmospheric light akin to the au- 
roras - will add to scientific under- 
standing of the structure of the 
upper atmosphere. Two crossings 
of the magnetic equator were made 
to provide further observations as to 
whether the equator shifts with the 
solar cycle, as has been suggested. 

Highest reactor temperature 
The highest temperature yet 

attained in a closed cycle nuclear 
reactor has been reached in UH- 
TREX, the Ultra High Tempera- 
ture Reactor Experiment. UHTREX 
is now operating at an outlet gas 
temperature of 2,400 degrees F, ex- 
cecding by 1,000 degrees F that of 
any contemporary reactor that uses 
a recirculating coolant. UHTREX 
is fueled with 11.4 kilograms of en- 
riched uranium. 
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Programs in tho Department ol Energy, cxne  here ir i  
May with a srnall group of DOE iieadqriarters per-  
scmnel io give an ovorview of planning, marrpower 
constraints, and budget corrsideratiorrs. He was 
formerly with Lawrence Livennore LabCJfatCVV. Anlonius Frinking, member of parliament from The 

Haglie, The Netherlands, trliscussed laser fusion at 
the /Helios fix3lity with 1.-Division Leader Roger 
Perkins during a Laboratory visit. Frinking also heard 
of nuclear safeguards, weapons work, and the 
meson physics facility. 

Photo by LoRoy N. Sanchez 

Fllioto by LeRoy N. tianchez 
Otto Frisclr, who has  been called “The fathor 
of fission energy,” visited the Laboralory lo 
give a special colloqui~~rn to memhers of 7.- 
Division and P-Divisiom 07e  of the original 
scientists at Los Ai;imos during the wartime 
years, Frisch is affiiialed with Trinity College, 
Cambridge, Ertgland, and is a British citizeri. 

Photo by LeRoy N. Sanchez 
T’hiiteen journalists, educators, and information representatives from 
aroui-rcl the world visited L.ASL as part of a %-day tour of the U.S. this spring. 
They were sponsored by the Friendship Ambassadors Foundation and 
were rromirtatetl’ by U.S. embassies. Here, John McHale of the Public 
Relalions 13epartment gave a tour a t  the meson physics facility. 



~ ~ - ~ _ _  ~ 

Photo by Bill Jack Rodgers 

Blossoms surrounding Ashley Pond signal the advent of spring in Los Alamos, and the departure of the final snows. 


